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EXAMINATION AND SURVEY OF WAUKEGAN HABBOB, 
ILLINOIS. 

L E T T E R 
FROM 

THE SECRETARY OF WAR, 
iBAMsmmm, 

WITH A ISXTXB FBOM THE CHBT OF XNOnnEXBS, BEV0BT8 OV 
XZAMINAZZOV AS2> SUBVXY OV WAUXEOAIT BABSOB, JULh-
von. 

JAHVABT S0k 1900.—Belerred to the Committee on Riven and Harbon and oidend 
to be printed. 

WAK DEPABTMENT, 
WoHhington^ January S5y 1900. 

SIB: I have the honor to transmit herewith a letter from Uie Chief 
of. Engineers, United States Army, dated January 24,1900, together 
with copies of reports from Capt J . G. Warren, Corps of Engineers, 
dated April 18,1890, and January 5,1900, the former of a preliminary 
examination and the latter of a survey of Waukegan Harbor, Illinois, 
made bv him in compliance with the provisions of the river and harbor 
act of March 3, 1899. 

Very respectfully, EMHU ROOT, 
Secretary of War. i 

The SFEAKEB OF THE HOUSE OF RErKESEKTATivES. 

OFFICE OF THE CHIF.F OF ENOIMEERS, 
UNITED STATES ARMT, 

^Vaî hlngion̂  January 9J^ 1900. 
SIR: I have the honor tosabmit the lU'companying copies of rcporta 

dated April 18,1899, and January 6, ItKK), with map, by Capt. J . G. 
Warren, Corps of En^inecro, upo'n preliminary exaiuinatiun and siir-
voy, respet-tivel}', of Waukegan Harbor, Illinois, with a view to obtain­
ing a channel 300 feet wide and 20 feet deep, made in pursuance of 
requirements of the river and bartior act of March 3,1899. 

Contain Warren states that to obtain a channel 300 feet wide and 20 
feet deep will necessitate the construction of a new north pier {Kimllel 
U> the present pier, the exttMi.sioii of tbe south pier, and the coustruc-
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tion of a tveakwater, all to be located as shown b^ broken red lines oii 
the accompanying map, the estimated cost, including dredging, repairs 
to present piers, etc., being $395^000; but for the reasons stated by 
him he believes that the main ob][ect sought, viz, to obtain a harbor 
having a depth of SM) feet, accessible to and commodious enough for 
the largest class of vessels engaged in the commerce of the Great Lakes, 
can be attained at less cost b̂ r maintaining the entrance dianncl at its 
present width of 235 feet, which is deemed sufficient for the require-
ments of commerce. 

The plan-of improvement presented, tfierefore, proposes the exten­
sion of the present north pier 1,000 feet, the extension of the south 
pier 1,400 feet, the construction of a breakwater 600 feet long, and t^e 
construction ox a pile dock, all as shown by full red lines on the map; 
the cost of this work, including the protection of outer end of south 
pier, and southerly end of breakwater by suitable bulkheads, the 
removal of a portion of (Present north pier and of a triangular area in 
front of proposed dock, the reconstruction of a portion of the south 
pier, repair of both piers, and the dredging in l^e harbor and basin to 
% depth of ao feet below datum being estimated at 1846.000. 
v..^e harbor is considered by the load officer to be worthy of improve­
ment by the United States, and his views are concurred in by the 
division engineer, Col. J. W. Barlow, Corps of Engineers. 

Very respectfully, your obedient sen-ant, 
JoHK M. WILSON, 

Briff, Oen.j Ohiff of Engineen^ 
tj, S, Amvy, 

Hon. EuHU Boor, 
Secretary of Wat. 

FRELDflNABY EXAMINATION OF WAUKEOAN HARBOB, ILUNOIEU 
WITH A V̂ IEW TO OBTAINING A CHANNEL 300 FEET WIDE AND » 
FEET DEEP. 

UNHED STATES ENGINEER OFFICE, 
" — MilirnvJfce, ir'wf., AprU 18, 1899. 

GBNCBAL: I have Uie honor to submit the following report upon a 
preliminary examination made in pursuance of It̂ tters dated Ofiice of 
tile Chief of Engineers, United States Ann^*, March 15, 1899, and 
April 15,1899, to oomplv with item in section 22, river and harbor 
act of March 8,1899, as follows: "Waukegan Harlmr, Illinois: With 
a view to obtaining a channel three hundred feet wide and twenty feet 
deep." 

Waukeffan is situated on the west shore of Lake Michiean ,̂ 85 miles 
north of Chicago and 50 miles south of Milwaukee. Population in 
1890, about 5,000. 

The project for the improvement of this harbor, adopted in 1880, with 
subsequent modifications, provided for the formation of an entrance 
channel and interior busin 18 feet deep. The piers were completed in 
1896 and the dredging in 1896. 

The city authorities have built some 600 linear feet of dock, and 
have now under contract, and nearly completed, a channel 16 feet deep 
Mid 60 feet wide from Lake Michigan, between the Government piers, 
to the liasin; thence to the northern end of the basin the widtii is to 
be lao feet 
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From the north end or head of the basin the Western Coal and Dock 
Company of Chicago have obtained the dock privileges fronting on 
the south side of slip No. 1, and have erectea extensive coal sneds 
adjacent thereto, planned for, a^d already nearly equipped with, 
modern appliances for the rapia handling of coal. 

The Peavy Elevator Companv, who now have large elevators at 
Soutli Chicago, have obtained tne dock privileges pertaining to Slip 
No. 2; this slip is not yet completed. These parties have dredged a 
cbmnnel some 1,200 feet long, docked one slip 800 feet long and drraeed 
it to a depth of 18 feet, ana propose to complete one or more addi­
tional slips at an earl^ day. 

Waukegan is provided with railroad facilities leading north and 
south, and is the northern terminus of tiie Elgin, Joliet and Eastern 
Railway, commonly known as the Chicago Outer Belt Line; its eastern 
terminus is Porter. Ind., and it makes direct connection with every 
railway entering Chicago. 

The construction of the harbor piers has caused the shore line on 
the north side to advance about 6{S0 feet and on tiie south side about 
150 feet 

Soundings taken in Lake Michigan on lines in prolongation of the 
piers for a distance of 500 feet from tiie pierheads indicat<) that con­
siderable shoaling has taken place and caused materifd changes in the 
lake bottom since the survey was made in 1879. 

The present depth of water will only admit of light-draft vessels: 
consequentlv commerce is small and local in character. It is belir.vea 
that if the aepth was increased to 20 feet the commerce would nq^idly 
increase and become of general benefit to a large section of territory: 
that it would also relieve to â  considerable extent the congested 
condition of Chicago Harbor, in like manner as South Chicago Harbor 
now does. 

There having been no general survey dnce 1879, the great advance 
of the north shore line and changes in the lake bottom in advance of 
the pierheads render a rê $urvey nece.s.sary, and the probable rapid 
increase in commerce if the depth of harbor is increased to 20 feet 
would justify an enlarffement of the project A survey is recommended, 
to prepare a plan and estimate for improvement, at an estimated cost 
of?500. 

Very respectfully, your obedient servant, 
J. G. WABBEH, 

Captain, Oorj>» of JSatgineen, 
Brig. Gen. JOHN M. WILSON^ 

Chi^ of Engineers, U. S. A. 
(Through the Division Engineer.) 

[Ftrrt indomcment.! 

U. S. ENGINEER OFFICE, NORTHWEST DIVISION, 
Neto VorJIr, April £4̂  1899. 

Bespectfully forwarded to the Chief of Engineers, United States 
Army, concurring in the views of the district engineer that l^e 
enlargement of the project would result in an increased amount of 
omnmerce. I therefore recommend that a survey be made. 

J. W. BARLOW! 
Colonel, CorpB of Engineers^ 

Division EngvMgt. 
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ISeeond IndonameuL] 

OFFICE CHIEF OF ENGINEERS, 
U. S. ARHT, 

August 14,1899. 
Bespectfully submitted to the Secretary of War. 
In accordance with the provisions of the river and harbor aot of 

March 8,1899. a preliminary examination has been made of Wauke-
sau Harbor, Illinois, **with a view to obtaining a channel three hun­
dred feet wide and twenty feet deep.** 

The district and division engineers recommend that a survey be 
inade in order to prepare a plan and estimate for improvement, and 
in view of the statements made in the within report this recommenda­
tion is ooncurred in by me. 

A. MACKENZIB, 
A/̂ inff Chi^ of Engmeen* 

[KhM IndonouBt] 

W A B DEPABTaOENT, 
Av/gwi 24i 1899. 

Approved* 
ELIHU BOOT, 

Secretary of War. 

SUBVEY OF WAUKEGAN HABBOB, ILLINOIS, WITH A VIEW TO 
OBTAINING A CHANNEL 300 FEET WIDE AND 20 FEET DEEP. 

UNII£I> STATES ENGINEER OFFICX, 
JHhoaukee, Wis., JanvaryB, 1900. 

GENERAL: I have the honor to submit the following report of a sur­
veŷ  and estimate of cost of improvement of Waukegan Harbor, with 
B view to obtaining a channel toree hundred feet wide and twenty feet 
deep, in accordance with the requirements of section 22, river and 
harbor act approved March 3,1899, together with a map of the survey. 

The harbor of Waukegan, 111., is situated on the western shore of 
Lake Michiean, about 86 miles nortii of Chicago and about 50 miles 
south of Muwaukee. The present E»rbor is entirely artificial, it not 
being^ located at the mouth of a river. Tlie Waukegan Biver, .which 
empties unto Lake Michigan just south of the hartor, is a compara­
tively insignificant stream, and of no importance or utility for harbor 
Eurposes. The only feature favorable for the construction of a har-

or is the low ground hi>twcen the shore line and the bluff, and which 
is composed ofsand and other material easily removed by dredging. 

The earliest project for improvement of this harbor was adopted in 
1852, and was for a breakwater parulld to the shore. One crib, 30 
by 25 feet ^^^ placed in position, but was carried away, and the work 
was then abandoned. 

A definite plan for the construction for a harbor was adopted in 1880, 
modified in 1882 and again in 1896. The ptvsiMit project, as finally 
modified, provides for a channel 18 feet deep ijelow the datum plane 
of harlior imfnrovements, between parallel piera aliout 235 feet apart, 
together with a basin having the .name depth and a width of 300 feet, 
and extending north to the northerly boundary line of United States 
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zeqnira immediate renewal above the water surface. It is believed 
that tiie pile dock can be built at a cost no greeter. and possilily less, 
than the cost of renewing the pier. The aculitional cost of enlarginff 
tbe basin would therefore be the cost of dredging, and which is esti-
Iiiatedattl7,000. 

The estimated cost of the improvement is as follows: 
Extending north pier 1,000 feet and south pier 1,400 feet, by crilw 100 feet 

by 24 feet by 2 ^ feet on pile foaodaUon, 2,400 linear feet, at «70 $168,000 
Breakwater, 6 criba, each loO feet by 30 feet by 2U feet on pile foundation, 

600 linear feet,at«l06 63,000 
Bnlkbeads for protecting outer end of aonth irier and southerly end of break­

water 1,000 
77011nearleetpUedock,atfl2 9,W0 
Bemoving portion <rf north pier, 935 feet pile pier, at $5 4,U75 
Bebuilding 1,000 linear feet superrtructuie of aouth pier, at tlO 10,000 
Bepairing portions of praaent mere ...• 2,000 
3SSi oonM stone for reolling piera, at lB 2,000 
Dredging962,000cubic yards, at 15 cento 64,300 
Contingendeit superintendence, inspection, etc 90,785 

Total 346,000 

This estimate is based on present prices for material and hibor, as 
determined by the latest bids received for doing shnilar worL The 
price of dredging is placed at 15 cents to cover the cost of dredging 
nardpan, a certain percentage of which will probably be eDcountorco. 

It 18 therefore estimated tnat by maintaining the present width of 
entrance of 236 feet,'the main purpose of the proposed improvement 
can be secured at a saving of 160,000. 

It is believed that the present width of 235 feet u and will be suffi­
cient for the requirements of commerce, and that the benefits to be 
derived from increasing the width 65 feet would not be worth the 

-additional 150,000. 
With the exception of Menominee Harbor, none of the harbors in 

this district have ao great a width of entrance as 800 feet The widths 
of entrance to the most important harbors in this district are as follovrs: 

Kenosha, 250 feet; Bacine, 250 feet; Milwaukee, 284 feet and least 
width between piers of 260 feet; Shebo>'ean, 276 feet; Manitowoc, 
290 feet 

While the width of entrance to Waukegan Harbor is less than any 
of the foregoing, it is nevertheless believed that it is sufficient, pro­
tected as the entranoe will be by a bradcwater. 

It is therefore recommended that the present width of entrance be 
not increased, and that the extension to uie piers and location of tiie 
breakwater be as shown by full red lines on the accompanying map. 

Since the completion of the 18-foot channel by the Unit^ States 
extensive improvements have been made to the harbor by the city of 
Waukegan and by the Elgin, Joliet and Eastern Railway Company. 

The entrance cnannel, basin, and adjacent ^lip have been dredged by 
the city of Waukegan and by the Elgin, Joliet and Eastern Railway 
Company, so as to afford a narrow but navigable channel having & 
depth of 17 feet below datum, thus making we harbor accessible to 
vesseb engaged in the coal-carrying trade; the projected depth of 18 
feet maintained by the United States, being entirely inadequate for 
the requirements of the growing commerce of this port 

In accordance with the terms of a lease from the Secretary of War 
to the city of Wsnk()gan dated September 4,1897, and granting to the 
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property. The piers were completed in 1896, and tha dredging in 
channel and basin in 1897. 

To obtain a channel 800 feet wide and 20 feet deep it will be neces­
sary to build a new north pier parallel to the present pier, to extend 
the south pier, and to construct a breakwater, all to be located as 
shown on tne accompanying map. The estimated cost of this work, 
together with the dndging, necessary repairs to present piers, etc., is 
1895,000. 

It is believed, however, that the main object sought, viz, to obtain 
a harbor having a depth of 20 feet and that shall be accessible to and 
sufficiently commodious for the largest class of vessels engaged in the 
commerce of the Great Lakes, can be attained at a less cost by the 
adoption of the following plan: 

Tne north pier to be extended 1,00Q feet and the south pier 1,400 
feet by timber cribs, each 100 feet by 24 feet by 22# feet placed on 
pile foundation, filled with stone and riprappcd. 

A breakwater 600 feet long to be built, the proposed location of 
which is shown on accompanying map. The breakwater to consist of 
six cribs, each 100 feet by 30 feet by 25i feet, on a pile foundation, 
filled and-riprapped with stone. 

T!;e outer end of the south pier and the southerly end of the break­
water to be protected by suitaole bulkheads. 

All that portion of the present north pier along the east side of the 
basin and as far out as the angle, a total distance of about 985 feet, to 
be removed, and a pile dock to be built on the line shown on map. 

Bebuilding about 1,000 feet of the inner and older portion of the 
south pier above the water surface, making necessaiy repairs to the 
remaining portions of both piers, and refilling them with stone where 
necessary. 

Dredging in the harbor and basin to a depth of 20 feet below datum. 
The proposed general plan of harbor entrance is similar to the plans 

adopted for Bacine and Kenosha harbors, at both of which a project 
for a channel 21 feet deep is now in course of completion. It is l>elieved 
that by extending the piers and locating the breakwater as propcued. 
and as indicated on the map, disturbances in the bat>in by reason ox 
storms from either northea.sterly or southeasterly quarters will be pre­
vented, and that safe entrance 'to the harbor can be bud at all times. 
Experience indicates tiiat whenever harbors in this district are deep­
ened to 20 or 21 feet i<torms from a northeasterly dire<*tion produce 
serious disturlnnccx, not only in the harbor entrance but for a consid­
erable distance bejwnd, causing much dock front that should be avail­
able at all times to be useless diiring a gale from that quarter. When­
ever, in other projects for deepening and enlarging the harbors along 
the western shore of Lake Michigan, a breakwater has not been included 
in the original project for such enlargement, it has been found neces­
sary to suraequently modify the project to the extent of providing for 
a breakwater. It is therefore considered best to include the construc­
tion of the breakwater in the original project for the 20-foot channel. 

Man}' complaints having been made of the difficulty of turning large 
vessels from the entrance channel into the basin. It is propped to 
increase the area of ihn basin by dredging the trianguUr portion lying 
between the present north pier and-the line of the propped dock to a 
depth of 20 feet The greater port of that portion of the north pier 
to be removed is in a decayed and dilapidated condition, and would 
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oity of Waukegan the use of a portion of the Government land, a 
description of which is given in Annual Beport of Chief of Engineers 
for 1897, page 270, the city of Waukegan has built a pile dock along 
the westerly hariior line, extending southerly fci a distance of about 
667 feet The Elgin, Joliet and ^ t o r n Bailway Company have con­
structed the slip shown on the accompanying map, and it is understood 
to lie the intention of the company to colnstruct another slip similar to 
the present one in the near future. 

The Western Coal and Dock Company, of Chicago, 111., hAve 
obtained the dock privileges fronting on the south side of Slip No. 1, 
aud have erected extensive coal shecu adjacent thereto, equipped with 
modern appliances for the rapid handling of coal. 

It is understood that the Peavy Elevator Company, who now have 
large elevators at South Chicaj^, have obtainiHi the dock privileges 
peitaining to Slip No. 2, the sup yet to be constructed. 

Waukegan is provided with railroad facilities leading north and 
south, and is the northern tenninus of the Elgin, Joliet and Eastern 
Bailway, commonly known as the ** Chicago Outer Belt Line,** and 
which makes direct connection with every railway entering Chicago. 

It is lM?lievcd that if the^ channel depth be increased to 20 feet as 
proposed it would greatly increase the commerce of tbe port and be 
of general lieuefit to a lanre section of country.' It would also relieve 
the congested condition ot Chicago Harixir toa considerable extent, in 
a simikir manner to South Chicago Harbor. 

The harbor is considered worthj: of the proposed improvement by 
the United States. 

Very respectfully, your obedient servant, 
J. G. WARREN, 

Captain^ (hrpt qf Engineen, 
Brig. Qen. JOHN M . WILSON, 

CAi^ of Engineers, U. S. A. 
(Through the Division Engineer.) 

[nm tndorMUMnt.] 

U. S. ENGINEER OFFICE, NORTHWEST Dinsioir, 
New Yark^ January 10,1900. 

Bespectfully forwarded to the Chief of Engineers, United States 
Army, concurring in the views of the district engineer. 

J. W, BARLOW, 
Colonel, Corps of Engineers^ 

IHvieion Migtneer, 
Q 




